Abstract. The dynamic stress intensity factor histories for a half plane crack in an otherwise unbounded elastic body are analyzed. The crack is subjected to a traction distribution consisting of two pairs of suddenly-applied shear point loads, at a distance L away from the crack tip. The exact expression for the combined mode stress intensity factors as the function of time and position along the crack edge is obtained. The method of solution is based on the direct application of integral transforms together with the Wiener-Hopf technique and the Cagniardde Hoop method, which were previously believed to be inappropriate. Some features of solutions are discussed and the results are displayed in several figures.
Introduction
The elastodynamic transient response of a body containing a crack poses a difficult analytical problem. Both stationary and constantly propagating semi-infinite cracks in a homogeneous, unbounded solid or along the interface of two half-planes have generally been considered. Freund [1] , [2] developed important analytical methods to solved the elastodynamic transient problems in a two-dimensional geometric configuration. In recent years, Achenbach and Gautesen [3], [10] investigated elastodynamic steady-state response for a semi-infinite crack under 3-D loading. Freund [4] dealt with the case of incident stress-wave loading, and some extensions have also been considered by Ramirez and Champion [5], [6] . All of these problems possess no fixed characteristic length and hence the solutions exhibit some dynamic similarity. A three-dimensional configuration of particular interest is that of a pair of opposed collinear concentrated loads acting on the crack faces at a fixed distance from the crack edge. Attributed to the existence of the characteristic length in loading, it was long believed that the Wiener-Hopf technique could not be directly applied. Recently, Kuo and Cheng [7] , [8] proposed a solution procedure, which directly applies the Wiener-Hopf technique to analyze the elastodynamic fields for crack problems with characteristic lengths in loading in twodimensional situations. Li and Liu [9] investigated the elastodynamic stress intensity factor histories for three-dimensional elastodynamic crack problems.
In this paper, the dynamic stress intensity factor histories for a half plane crack in an otherwise unbounded elastic body are considered. The crack is subjected to a traction distribution consisting of two pairs of suddenly-applied shear point loads, at a distance L away from the crack tip. The exact expression for the combined mode stress intensity factors as the functions of time and position along the crack edge is obtained. Some features of the solutions are discussed and the results are displayed in several figures.
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General formulation
In vector notation the Navier equation governing the displacement vector u for an isotropic elastic solid is written as ii = C2V(V.u) -C~V x ( V x u ) , (2.1)
where Cd and Cs are the dilatational and shear wave speeds, respectively.
In terms of the Lam6 constants A and # and the mass density p, the wave speeds are given by C2 = A + 2 , P / " (2.2) c 2 u P It is also useful to introduce the dilatational and shear slownesses a and b, where a = 1/Cd and b = 1/Cs. Furthermore, the Rayleigh wave speed of the elastic material is denoted by CR and its corresponding slowness by e.
A standard approach when solving (2.1) is to introduce the displacement potentials ~o and ~b through the Helmholtz decomposition of the displacement vector, i.e. The two potentials are coupled through the boundary conditions that characterize the problem to be described.
Consider the elastic body containing a half plane crack depicted in Fig. 1 . The body is initially stress free and at rest. The material is characterized by the shear modulus #, the Possion ratio u, and the mass density p. A right-handed rectangular coordinate system is introduced such that the z-axis coincides with the crack edge, and the half plane crack occupies y = 0 for x < 0. Equal shear traction on the two crack surfaces produces an antisymmetric displacement field. Thus attention can be restricted to the upper half space y>~0. The complete set of boundary conditions to be satisfied by the stress wave fields is: %y(z,O, z , t ) = 0
axy(x,0, z,t) = Pl5(x + L)5(z)H(t) Cryz(X, O, z, t) = P2~(x + L)~(z)H(t) u x ( x , O , z , t ) = 0
Uz(x,O,z,t) = 0 for -c~ < z < c~ and t>~0 -cx~ < x < oo -cx) < x < 0 --~< x < 0 0 < x <~ 0 < x<cx~ (2.5)
